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In respect to standard common-coils magnet, we would like to:

* deal with high Lorentz forces in a different way

* simplify the common-coils architecture for accelerator magnets
* have a full common coils architecture and reacting & winding
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2 3 4
. Nb,SnRRP®  Nb,SnRRP®  Nb,SnRRP®  Nb,Sn RRP®
Wire type
162/169 162/169 78/91 60/91
N wire x dia 26x1.1 26 x 1.1 40%0.7 40x0.7
N mm
Cu/nCu 0.9 0.9 1.2 18
di'fna;isciz:':in 15.77 x 15.77 x 14.94 x 14.94 x
! 2.06 2.06 13 13
mm
Insulation
thickness in 0.155 0.155 0.155 0.155
mm
Number of 8 43 62 62
turns

* Does not include Rutherford cable core
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(SMACC) - Nb,Sn —hf 3-14T

Jscat4.22 K- DEM 1.1 mm and ERMC 0.7 mm Margin to quench (%)
200 92.47
® 4.22 KDEM 1.1 mm strand 162/169 665 C 50 h round
M —==- 3 % degradation - E E 87.88
3000 1< * 422 KDEM 1.1 mm strand 162/169 665 C 50 h ext [ — 83.28
A ® 4.22 KERMC 0.7 mm strand 78/91 665 C 50 h 180 - = E =3
B ~ —-- 3 9% degradation T p— 78.69
e == 7.10
25007 [S——
160 - B = 69.51
o - = = 6091
;,;E- 2000 1 6032 §
: 140 1 E= 3 55.73 §
- £ l c
E [ | .E EI 51.13 %
1500 A £ 8
. — e 46.54 =
120 EF — = ros 2
e = 52
1000 + ﬁ [ O EEES R 37.36
100 A | = =
Be= == 278
L o
R EE=
BpinT 80 - E ﬁ —
ﬁ 18.98
I 14.39
High-Field (1 and 2) and Low-Field (3 and 4) Jc fitting 50 , , ‘ ‘ , , 080
T 0 20 a0 60 80 100 120 140
The same Jc fitting is used for ERMC and DEM-0.7 X in mm
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(SMACC) - Cross-Section

The asymmetric common-coils magnet has an intra-beam distance of 250 mm, 50 mm bore, yoke
diameter of 660 mm and 30 mm thick stainless-steel shell.

The magnet has 4 different types of coils (layer 1, layer 2, layer 3 and 4)
and 8 coils in total (for a double aperture magnet). The coils are placed
in the stress-management formers. The preload is transferred

towards the inner-most layers through the ribs.

The iron pole, combined with the asymmetric concept, helps on the
balance vertical force balance.

The magnet concept is based on bladder & keys technology for room
temperature preload.
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o SMACC - hf_3 - multi-poles 2D L,=500 L,=1000 L, =1500

b3 +6.45 +5.84 +6.29 +6.36
b5 -6.75 -7.10 -6.94 -7.00
b7 -6.25 -6.45 -6.30 -6.38

£ b9 -1.75 -1.82 -1.72 -1.74

5
a2 -2.87 -16.95 -5.86 -4.58
ad -4.55 -4.50 -4.39 -4.40
a6 +6.85 +6.91 +6.82 +6.83
a8 -0.71 -0.73 -0.76 -0.82
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Ribs and spar thickness were optimized for mechanics.
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Let’s consider two typical common-coils turns distribution, with racetracks on the top and bottom of

apertures for field quality correction (a and b). C shows a third design without racetracks / clover-leaf coils,

with an additional common-coil on the hard-way bend direction.

a: racetracks / clover-leaf coils and wide blocks  b: racetracks / clover-leaf coils and thin blocks
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c: only common-coils and thin blocks
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Asymmetric design
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